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contain*  transducer  performance  estimates  .hich*  gp  pear  to  the  write: 
error.  The  discrepancies  noted  for  the  case  of  the  1000  c.p.n*  urd 
alone  are  relrtively  minor.  In  the  case  o tha  3000  c.p.s.  unit  op 
the  complete  array,  however,  the  discrepancies  are  reriot  n and  indi 
the  overall  performance  is  much  poorer  the  i the  contractor  predicts 
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DODGE  POHD  MEaStlULB’TS  OF  STIJODS  UIHT 


Measurements  on  the  1000  c.p.e.  unit  .it  Dodge  Pond  vere  handicapped  ter 
the  feet  that  the  transducer  vas  Irving  silicone  fluid  tlirough  leakage.  Tn 
spite  of  these  difficulties  the  results  obtained  agree  reasonably  well  with 
the  predicted  performance,  aa  the  contractor  notes  in  hi  a Interim  Development 
Report  of  18  ftbruary  2955*  The  mechanical  0 in  water  was  about  21,  and  was 
substantially  the  sans  with  the  transducer  in  air.  The  efficiency  at  reson- 
ance was  Measured  to  be  T%, 

froaxrcTED  performance  r?  a na  :pibte  arr/t 

Tbs  writer  is  unable  to  follow  in  detail  the  contractor's  calculations 
in  Appendix  VII  of  his  16  July  195b  report,  since  sane  of  the  numerical  val- 
ues employed  require  explanation,  som  '^dependent  calculations  have  there- 
fore been  carried  out,  using  the  oontxa.  uor's  data  and  following  hie  stated 
aaeunptlons.  The  sene  equivalent  circuit  par  am  tore  wore  used  that  the 
contractor  used  for  hie  calculations  of  the  unit  operating  alone,  except,  of 
course,  for  the  electrical  real  stance  rooraecntlng  radiation. 

Whan  the  unit  is  operating  as  part  of  the  large  array  , the  contractor 
estimates  that  its  specific  radiation  impedance  at  1000  c.p.e.  will  be 
(1.0  -hi  <>23)ec  > which  seems  reasonable.  The  radiation  Irspedsnoe  on  the 


diaphragm  is  therefore  PC  1*20(1.0  +-  J .2J)  =.  (6.30  4-  J 1.1*5)30'  dyne-eec/em, 
since  the  area  of  the  diaphragm  is  1*20  cm* . This  lapedance  is  reduced  by  the 
transformation  ratio  (10.6/1*20)2  of  the  mechanical  transformer,  and  hence  is 
1*1,600  t j 9,600  dyne-eee/cn  cn  tho  morvinf  coil.  The  radiation  mass  added 
to  the  moving  coil  calculated  Aran  tliia  impedanoe  is  1.5  gms,  and  the  reson- 
ant frequency  is  therefore  substantially  tho  sane  as  for  the  unit  operating 
alone.  The  radiation  rssistanoe  is  oonverr^d  to  its  parallel  electrical 
equivalent  by  dividing  it  into  the  square  of  the  force  factor  (1.75  x205  ohms 
x dyne-aec/aa),  aa  was  done  for  the  previous  oase,  and  the  result  is  1*.20  abas. 

The  equivalent  circuit  is  now  complete  for  this  case,  end  performance  charac- 
teristics may  be  calculated,  as  is  done  in  the  appendix. 

Operation  of  the  unit  in  the  array,  with  the  mechanical  transformer 
as  Stated  to  be  fully  effective,  is  seen  to  reduoe  its  mechanical  Q to  13. 

This  is  too  high  s veins  for  taroad-band  voltage  transmitting  response,  bow- 

ever.  ttrn  increased  loading  has  brought  the  operating  conditions  nearer  the  ^ 

point  of  potential  effLoisnoy,  so  that  the  efficiency  at  resonance  has  risen 
to  275*  The  electromechanical  coupling  coefficient  mgy  be  calculated  frost 
the  values  of  blocked  Inductance  and  motional  inductance  and  is  found  to  be  “ 

.15*  This  parameter  enables  one  to  apply  w.  P.  Meson's  criterion  fbr  the  » 
narimun  bandwidth  of  a transducer  (electrically  tuned),  which  thus  yields  a * #"|f  H 
bandwidth  of  155  (of  the  center  frequency)  for  this  transducer.  ptf-e. 
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large  radiating  area  wiil  be  achieved  for  radiating  the  desired  power  with- 
out cavitation.  However,  the  power  must  originally  bo  radiated  into  the 
liquid  of  the  transformer  by  the  small-area  moving  coil,  and  the  dynamic 
pressure  is  assumed  to  be  everywhere  equal  in  this  liquid  and  also  approx- 
imately equal  to  tbo  pressure  in  the  water  on  the  other  side  of  the  dia- 
phragm. Since  cavitation  occurs  when  a critical  pressure  is  exceeded,  it 
is  difficult  to  see  what  the  basis  is  for  believing  the  presence  of  the 
diaphragm  will  appreciably  change  the  cavitation  threshold  in  either  the 
transducer  liquid  or  the  water.  Of  course,  well-known  techniques  are  avail- 
able for  inhibiting  cavitation  in  the  enclosed  liquid,  such  as  using  a liq- 
uid less  prone  to  cavitate  than  sea  water  or  by  maintaining  the  liquid  at  a 
greater  static  pressure  than  the  soa  water.  Such  techniques  sonstines  per- 
mit an  increase  in  the  cavitation  power  for  high  frequency  transducers, 
since  the  pressure  at  the  outer  radiating  face  may  be  appreciably  less  than 
the  pressure  at  the  primary  transducer  face  due  to  divergence  of  the  sound 
beam  if  the  separation  of  the  two  faces  is  a number  of  wavelengths.  This 
principle  does  not  apply  to  the  present  transducer,  however,  and  it  is  the 
writer’s  opinion  that  its  cavitation  power  would  be  abewt  the  sane  if  the 
diaphragm  were  removed  and  tho  moving  coil  radiated  directly  into  the  sea 
water. 


RAIPH  S.  VOOLUJTT 
Physicist 
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